INTRODUCTION
Portal vein thrombosis (PVT) was first reported in a patient with liver cirrhosis, with detection of phlebothrombosis in the portal system, in 1869 (1) . Portal vein thrombosis is a rare condition characterized by presence of luminal partial or complete thrombosis in any segment of the portal vein including the left intrahepatic branches. It may even spread to the splenic or superior mesenteric veins. Currently, portal vein thrombosis is detected more often owing to the improvements in modern imaging techniques. Its clinical spectrum varies from asymptomatic presentation to life-threatening conditions. Patients may present with various clinical manifestations ranging from vague abdominal pain to sepsis resulting from ischemic necrosis-associated perforation. It may be associated with cirrhosis or liver malignancy, as well as with local inflammatory conditions of the abdomen, and congenital or acquired prothrombotic diseases. Timely and proper interventions reduce mortality and morbidity rates associated with PVT (1, 2) .
This study aimed to review the clinical characteristics and treatment of PVT based on three patients, each with different clinical presentations, along with a literature review.
CASE PRESENTATIONS Case 1.
A 53-year-old female patient. She complained of mild abdominal pain for the last three days. Her family history was insignificant. She has been diagnosed with Diabetes Mellitus about 1 month ago. There was no pathological finding on her physical examination except minimal sensitivity on the right upper quadrant of the abdomen. The computed tomography (CT) and abdominal color doppler ultrasonography revealed thrombus in the main portal vein and its intrahepatic branches. Further examination of the patient showed Factor 5 Leiden mutation (FVL). The patient was started on subcutaneous bid 0.6 mL of low molecular weight heparin (LMWH) with a diagnosis of PVT, which was shifted to oral anticoagulation. The general condition of the patient is good and she is currently being followed-up in the outpatient clinics.
Case 2.
A 16-year-old male patient. An incidental appendectomy operation has been performed 10 days prior to admission in our hospital. The operation has been performed in another hospital where he presented with complaints of abdominal pain, nausea and vomiting, with a preliminary diagnosis of acute abdomen, and he underwent appendectomy since there was no pathologic finding except intraabdominal free fluid. The patient was referred to our clinic for further evaluation since his complaints continued. On physical examination, there was non-specific sensitivity in the abdomen and no sign of acute abdomen. The pathologic laboratory values included a white blood cell count of 13.100/uI (3.5-10), hematocrit level of 33%, and creatinine kinase of 1706 U/L (30-200). Computed tomography and doppler ultrasonography revealed PVT, large collateral veins at the level of the porta hepatis and diffuse peritoneal fluid in the abdominal cavity (Figure 1, 2) . Lupus anticoagulant antibodies were found to be elevated in further evaluation. The patient was started on LMWH. He is currently on oral anticoagulation without any problems.
Case 3.
A 64-year-old male patient. The patient has undergone an emergency operation 20 days ago in another clinic due to acute abdomen and received partial small bowel resection and end-to-end anastomosis due to small bowel necrosis associated with mesenteric ischemia. In the postoperative period, the patient was admitted to our emergency clinic due to biliary drainage from the abdominal drain. On physical examination, he had extensive brown rashes throughout his body as well as numerous fibromas. The computed tomography showed bilateral pleural effusion, an appearance compatible with thrombosis in the portal vein, diffuse peritoneal free fluid, and splenic infarcts. Anti-thrombolytic therapy was initiated. A laparotomy was performed after the patient's evaluations and resuscitation were completed. On laparotomy, intense adhesions related to the previous operation was detected within the abdomen along with severe edema on the intestinal walls and the peritoneum. Any site of leakage was not observed.
The general condition of the patient improved in the early postoperative period. He tolerated oral diet. On the 6 th postoperative day, however, he developed convulsions and sudden respiratory arrest. The patient was immediately intubated and transferred to the intensive care unit. Cranial magnetic resonance imaging (MRI) and CT revealed an appearance consistent with intracranial plexiform neurofibromas (Neurofibromatosis type 1). As his medical treatment continued, the general condition of the patient deteriorated mainly due to his neurological status and he died at the 46 th day of follow-up.
All patients were informed in detail about the disease and the procedures to be performed, and a patient informed consent form was obtained from all. The required approvals were obtained from patients in order to carry out scientific studies.
DISCUSSION
The likelihood of developing PVT throughout life is around 1% in the general population (1). In patients with cirrhosis, this incidence is reported to be between 0.6-16% according to the severity of cirrhosis and the incidence is even higher in patients requiring liver transplantation. The incidence is 10-40% in patients with liver cancer (1). As seen in Table 1 various factors can cause PVT (1-3). The rate of patients in whom no etiologic factor can be detected, who are accepted as idiopathic, is stated as 8-15% (1).
Clinical findings vary from patient to patient and are usually non-specific. Although there is a tradition to classify portal vein thrombosis as acute and chronic, it is not always clinically possible to differentiate between the two. Some authors define PVT as acute if the initial clinical manifestations had begun 60 days prior to diagnosis, but this opinion is not universally accepted (1). Acute and chronic PVT are defined as sequential stages of the same disease that occur for similar reasons, but their clinical treatments differ. Acute septic PVT, also called pylephlebitis, is characterized by the presence of infected thrombosis in the portal vein. Usually there is a septic focus in the abdomen. Acute PVT is often asymptomatic or manifests with mild pain, and is generally a coincidental finding on abdominal imaging performed for other causes. However, SMV and mesenteric arc involvement can present with hematochezia due to congestion and ischemia in the intestine depending on the severity of involvement, or can manifest as multiple organ failure ranging from shock, sepsis and even death. Chronic PVT can be asymptomatic and can be detected incidentally on imaging methods. Collateral development (portal cavernous) occurs around the thrombotic portal vein. In these patients, signs of portal hypertension such as splenomegaly, esophageal varices, anemia, and thrombocytopenia can be detected. Upper GI bleeding can be the first symptom in Figure 1 . Portal vein thrombosis 20-40% of cases. The prognosis in chronic cases is largely dependent on the presence of underlying cirrhosis or malignancy. The prognosis of portal vein thrombosis in patients without cirrhosis or malignant disease is better than the others. The clinical significance of incidentally detected PVT is unclear.
Imaging methods used for the diagnosis of portal vein thrombosis include Doppler US, abdominal CT and MR. The specificity and sensitivity of Doppler US is reported to be 80-100% (3, 4) . Endoscopic ultrasonography was reported to be 81% sensitive and 93% specific for the diagnosis of portal vein thrombosis, and may aid in identifying small thrombi which do not produce complete thrombosis (4) . Patients with portal vein thrombosis may have normal liver function tests as well as other laboratory tests, except cirrhotic patients. A slight decrease in prothrombin and other coagulation factors, and an increase in D-dimer levels may be detected. Laboratory findings are mostly nonspecific as clinical findings, nevertheless, laboratory findings of any disease and/or genetic disorder associated with PVT can be determined.
In our first case, a factor V Leiden (FVL) heterozygote mutation was detected. FVL mutation, one of the rare causes of portal venous thrombosis, is a hereditary clotting disorder resulting from the substitution of arginine with glutamine at position 506 in the Factor V gene. It is detected in 3-12% of healthy individuals worldwide, and in 9% of healthy individuals in our country. Portal vein thrombosis is common among these patients (5). Some authors suggest systemic screening for the presence of thrombotic factors in patients with a history of portal venous thrombosis, even if local causes are present (3, 6).
In our second patient, antiphospholipid syndrome was detected. Antiphospholipid syndrome (antiphospholipid antibody syndrome, APS) or Hughes syndrome is an autoimmune disorder characterized by coagulation disorders caused by antibodies to plasma proteins bound to phospholipids or anionic phospholipids. Antiphospholipid antibodies are a heterogeneous group of antibodies against negatively charged phospholipids, mainly anticardiolipin antibody and lupus anticoagulant antibody as well as phosphatidyl serine, phosphatidyl inositol and phosphatidic acid, and against neutral phosphatidyl etonalamine. Although hypercoagulability resulting from the presence of antiphospholipid antibodies could manifest only as a disorder in coagulation tests, it may also present with cerebrovascular events, venous thrombosis, arterial thrombosis, or obstetric complications. APS is a risk factor for portal venous thrombosis in non-cirrhotic patients (7).
Type 1 neurofibromatosis (NF-Type 1, Von Recklinghausen's disease) was detected in the third patient. The disease is autosomal dominant. Involvement of the skin, bone, soft tissue, arterial system and nervous system is accompanied by multiple sclerosis and malignancy development in various organs and tissues of the body. Association with APS that causes thrombotic disorders has also been reported (8) .
In this study, different preliminary diagnoses were made clinically in 3 patients, and the diagnosis of PVT could be made by imaging methods. This indicates that the diagnosis can be easily missed in daily clinical practice. For this reason, PVT should be kept in mind especially in patients with vague abdominal pain. It has been reported that in cases with portal vein thrombosis, the primary etiology can be identified in a significant portion of the patients (70%) by advanced etiopathogenetic tests (7) . The aim of treatment in acute PVT is to prevent further progression of thrombosis in the portal venous system and to treat complications associated with PVT (Table 2 ). There are few randomized studies on this issue. For this reason, the treatment should be individualized. Portal vein thrombosis may spontaneously resolve. However, it is crucial to implement treatment methods for portal vein thrombosis before serious complications arise. Treatment options in these patients include anticoagulant therapy, surgical thrombectomy, endovascular thrombectomy, and thrombolytic therapy. It has been reported that portal vein thrombus was recanalized with anticoagulant therapy in more than 80% of patients (3). Thrombolytic therapy can also be used, but there are reservations about the use of systemic thrombolytics.
CONCLUSION
In conclusion, PVT should be considered as part of differential diagnosis in non-specific abdominal pain. In particular, it should be considered in the differential diagnosis of unexplained abdominal pain in patients with intra-abdominal infection and those with previous abdominal surgery including laparoscopic procedures, and both radiologic and laboratory methods should be used for diagnosis. We emphasize the need for timely diagnosis and appropriate treatment of PVT, since although it is a rare cause of abdominal pain it may present with lethal complications such as mesenteric ischemia and infarction. Table 2 . PVT treatment (Based on AASLD)
Acute PVT
All patients should receive anticoagulation therapy for at least 3 months.
Treatment is started with low molecular weight heparin (LMWH).
Treatment is shifted to oral anticoagulation once the patient has stabilized and if no invasive procedure is planned.
Long term anticoagulation is considered • in patients with permanent thrombotic risk factors that are not otherwise correctable, • in patients without a contraindication and thrombus extension into mesenteric veins.
Antibiotics are initiated if there is any evidence of infection.
Chronic PVT
All patients should be screened for esophageal varices.
Treatment should be applied for active variceal hemorrhage and for primary and secondary prophylaxis according to guidelines for cirrhotic patients.
Long term anticoagulation is considered • in patients without cirrhosis and with permanent thrombotic risk factors that are not otherwise correctable if there is no contraindication.
In patients with gastroesophageal varices, adequate prophylaxis for variceal bleeding should be started before anticoagulation treatment.
PVT: portal vein thrombosis
